fully marked. I then raifed the Mercury, by heat, to the top of the tube, and fealed the tube herm eti-.cally; and when the mercury was brought to the fam e degree of heat as before, it flood in the tube JLV o f an inch higher than the mark.
T h e fame ball, and part of the tube being filled with water exhaufted o f air, inftead of the mercury; and the place where the W ater flood in the tube when it came to reft in the heat of 50 degrees, being marked, which was about 6 inches above the ball; the water was then raifed by heat till it filled the tube; which being fealed again, and the water brought to the heat o f 50 degrees as before, it flood in the tube T4 _?_. of an inch above the mark.
N ow the weight of the atmofphere (or about 73 pounds avoirdupois) prefilng on the outfide o f the ball and not on the infide, will fqueeze it into lefs compafs. * And by this compreffion of the ball, the mercury and the water will be equally raifed in the tube: but the water is found, by the experiments above related, to rife of an inch more than the m ercury; and therefore the water rauft expand, fo m uch, more than the mercury, by removing the weight of the atmofphere.
In order to determine how much water is comprefifed by this, or a greater weight, I took a glafs ball of about an inch and in diameter which was joined to a cylindrical tube o f 4 inches and in length, and in diameter about -.i-s-of an in ch ; and by by weighing the quantity of mercury that exa&Iy filled the ball, and alfo the quantity that filled -the whole length of the tube; I found that the mercury in JLL. of an inch of the tube, was the looooothpart of that contained in the ball; and with the edge of a file, I divided the tube accordingly.
This being done, I filled the ball and part of the tube with water exhaufted of air; and left the tube open, that the ball, whether in rarefied or condenfedair, might always be equally prefled within and with out, and therefore not altered in its dimenfions. N ow by placing this ball and tube under the receiver of an air-pump, I could fee the degree of expanfionof the water, anfwering to any degree of rarefa&ion of the a ir; and by putting it into a glafs receiver of a condenfing engine, I could fee the degree of compreflion o f the water, anfwering to any degree of condenfation of the air. But great care muff be taken in making thefe experiments, that the heat of the glafs ball be not altered, either by the coming, on of moiflure, or it's going off by evaporation; which may eafily be pre vented by keeping the ball under water, or by ufing oil only, in working the pump and condenfer.
In this manner, I have found by repeated trials, when the heat of the air has been about 50 degrees, and the mercury at a mean height in the Barometer, that the water will expand and rife in the tube, by removing the weight of the atmofphere, 4 divifions and-ig.;. or one part in 21740; and will'be as much comprefled under the weight of an additional atmof phere. Therefore the compreflion of water by twice [ 642 ] t 643 ] the weight of the atmofphere, is one part in 10870 of it's whole bulk.* T h e famous Florentine experiment, which fo many Philofophicai writers have mentioned as a proof o f the incompreflibility of water, will not, when carefully confidered, appear fufficient for that purpofe: for in forcing any part of the water contained in a hollow globe of gold through its pores by preffure, the figure of the gold muff be altered} and confequently, the internal fpace containing the water, diminilhed} but it was impoffible for the gentlemen of the academydel Cimento to determine, that the water w hich was forced into the pores and through the gold, was exaftly equal to the diminution of the internal fpace by the preffure., * If the compreffibility of the water was owing to any air that.; it might ftill be fuppofed to contain, it is evident that air muft make it more c o m p r e j f i b l e } I therefore let into the ball a bub ble of air that meafured near of. an inch in diapieter, which, the water abforbed in about four days; but I found upon.trial that the water was not more comprefled, by twice the weight of the atmofphere, than? before* T h e compreffion of the glafs in this experiment, by the equal; and contrary, forces acting within and without the ball, is not fenfible: for the compreffion of water in two balls, appears to beexaaiy the fame, w h e n c e glafs of one is more than twice the thicknefs-of the glafs of the other.. And the weight of an atmofphere, which I found would comprefs mercury in one of thefe balls but - §-part of a divifion of the tube, comprefles water; ip the fame ball 4 divifions and T\ .
